The recent history of economic and social development has shown that while contemporary development models succeed in increasing the wealth and wellbeing of mankind around the world, they also suffer from a number of shortcomings: they emphasize too much on financial success (like GDP) at the expense of other important dimensions of development, they bring in occasional but more frequent crises of various sort, they entail numerous social, such as disparity, and environmental illnesses. In short, the current development models are not sustainable. While Sustainable Development Goals (SDGs) is an attempt to achieve sustainable development by setting up goals that would steer the development in right direction, it lacks description of how those goals should be achieved. Rather, SDGs recognize that countries may have their own ways to achieve the goals. In this paper, we argue that Sufficiency Economy Philosophy (SEP), invented by the late King Bhumibol Adulyadej of Thailand, offers an alternative path to sustainable development. Key differences of SEP from other development models are that (a) it is a more holistic way of development, with physical and spiritual betterment simultaneously being sought, (b) it regards development as a multi-dimensional endeavor from the outset and, (c) it recognizes the role of communities and voluntary participation in development as important components on the path to sustainable development. We use a simple model that links SEP to sustainable development outcomes and test it with a newly-constructed system of indicators that captures SEP principles held by Thai people and a number of ultimate development outcomes. Our results find positive contributions of SEP to sustainable development outcomes. The indicators can thus be used to monitor both SEP and sustainable development.
Introduction
The recent history of economic and social development has shown that while contemporary development models succeed in increasing the wealth and wellbeing of mankind around the world, they also suffer from a number of shortcomings: they emphasize too much on financial success (like GDP) at the expense of other important dimensions of development, they bring in occasional but more frequent crises of various sort, they entail numerous social, such as disparity, and environmental illnesses. In short, the current development models are not sustainable. While the Sustainable Development Goals (SDGs) is an attempt to achieve sustainable development by setting up goals that would steer development in right direction, it lacks a description of how those goals should be achieved. Rather, SDGs recognize that countries may have their own way to achieve the goals. In this paper, we argue that Sufficiency Economy Philosophy (SEP), invented by the late King Bhumibol Adulyadej of Thailand, offers an alternative path to sustainable development. Key differences of SEP from other development models are that (a) it is a more holistic way of development, with physical and spiritual betterment simultaneously being sought, (b) it regards development as a multi-dimensional endeavor from the outset, and (c) it recognizes the role of communities and voluntary participation in development as an important component on the path to sustainable development.
We have developed a simple model that links SEP to sustainable development outcomes and test it with a newly-constructed system of indicators that captures the SEP principle held by Thai people as well as a number of ultimate development outcomes. The indicators are constructed using a well-designed, nation-wide household survey, and can be used to monitor how closely Thai people are practicing the SEP principles.
The Sufficiency Economy Philosophy and Sustainable Development
Throughout his entire reign, the late King Bhumibol Adulyadej devoted himself to numerous development programmes that seek a better approach and solution to improve the lives of people in every corner of Thailand. Once a science student, he applied scientific methods in his work. He often experimented with new agricultural techniques on his own land in the palace and disseminated them only when the experiments yielded satisfactory results. He also observed and learned roles of social factors in development and gradually incorporated those into his own thinking of how development should be. As a Buddhist, the King recognized the importance of virtue and morality in contributing to happiness and applied them to his thinking of development. The result of this holistic approach is called the "King"s Philosophy", with the most well-known aspect being the Sufficiency Economy Philosophy (SEP). SEP suggests value systems and behaviors that individuals, organizations and countries should follow and was first mentioned by the King in 1974. When Thailand faced the Asian financial crisis of 1997-2001, some observers believe that the crisis could have been prevented, or less damaging, if the business sector and policymakers had followed SEP. Avery and Bergsteiner [1] (p.xvii) describe SEP as "a virtues-and science-based decision making framework or foundation that can be applied to all spheres of life."
The concept of SEP is often depicted by "3 loops, 2 conditions", as shown in Figure  1 . The three loops are moderation, reasonableness and resilience. They describe behaviors that SEP deems instrumental to sustainability. When practicing these behaviors, actions should be based on two conditions: knowing how to do it (knowledge) and acting with high moral standards (virtue).
Figure 1 Sufficiency Economy Philosophy '3 loops, 2 conditions' Diagram
Rooted in Buddhism"s "middle way" principle, moderation is about setting ones" needs to an appropriate level, not too greedy or too constricted. Excessive consumption or production are deemed to violate the moderation principle and thus can lead to unsustainable outcomes, often witnessed in reality. Reasonableness has obvious consequences to sustainability: unreasonable behavior or policies would lead to damages either at the individual or societal level. Resilience is increasingly becoming emphasized as a necessary property to sustainability since it primarily involves proper risk management. Knowledge, the first condition, must be constantly sought and applied to individuals when living lives, or adapted to local contexts when implementing development projects. The King always stressed that applying new knowledge must consider local geographic, social and cultural contexts. Virtue is a basis for almost everything and may include, among others, honesty, perseverance, sharing, loving, selfreliance, and public mindedness. Although not as often mentioned by the King, economic and social equality and the natural environment are indirectly parts of SEP. When the King put his efforts into helping the poorest Thais he helped reduce inequality. And when he suggested that we should live in harmony with nature, he showed his high regard to environmental wellbeing. We argue, and will try to prove, that SEP leads to sustainable development. Figure 2 presents our hypothesis. Beginning with shaping people"s minds or intrinsic values, the SEP principle will lead to "sufficiency behaviors" and finally to sustainable outcomes. This path to sustainable development is an alternative one as it is different from mainstream development models in many aspects, most notably in the shaping of people's minds and behaviors. 
Methodology
There are two steps in testing whether SEP leads to sustainable development. The first step is to prove that SEP does bring about better development outcomes. Then in the second step we need to prove that those outcomes are sustainable as a result of practicing SEP, meaning that they maintain their course of good outcomes, or even improve, over time. Because of a data limitation that will be discussed later, this paper is confined to the first step. We use a simple regression analysis of the following relationship: = ( , ), where subscript i represents entity and t represents time. The regression can be crosssectional, time-series, or panel analysis. As a sustainability concept involves time dimension, the appropriate analysis is either time-series or panel. Figure 3 .1 and 3.2 are development outcomes and SEP elements that we have chosen to study.
Figure 3.1 Development Outcomes Figure 3.2 Sufficiency Economy Philosophy Elements
Development outcomes are chosen such that they represent the "ultimate outcomes" that societies regard as a final achievement. For example, happiness is life"s ultimate goal while good health and education are universally accepted as final goals. For society-level ultimate outcomes, we chose equality, social capital and environment status. The 15 SEP elements are mostly from the original Sufficiency Economy Philosophy, but we added other elements of King"s philosophy such as explosion-from-within (meaning that development projects are best when initiated by local people not injected from outsiders), leadership, and social coherence. The data we used is quite unique. We constructed a set of indicators of development outcomes and SEP elements using data from a household survey conducted by the National Statistical Office of Thailand. There are two survey rounds, one "pilot" survey done in 2017 in non-municipal areas of the Northeast region of Thailand (1,800 households in total), and the "full scale" round in 2018 covering the whole country, both municipal and non-municipal areas (more than 80,000 households). The questionnaire consists of 6 sections: household rosters (demographics, education and health), housing and asset ownership, income/consumption/saving/debt, SEP behavior at household level, SEP behavior at community level, inequality/environmental status and protection. The first three sections are used to construct indicators on development outcomes and we label these SCI-OC, while the last three sections are for constructing SEP element indicators, which we label SCI-SEP. All questions in the questionnaire are related to day-to-day behaviors, normal life decisions or situations most Thais are familiar with, using simple wording in Thai language. No keywords of the Sufficiency Economy Philosophy are used, in order to avoid possible bias that respondents might have toward the SEP concept. We scored responses to relevant questions a value from 0 to 100. For SCI-SEP elements, 100 would mean the respondents practiced SEP to the fullest. For SCI-OC elements, 100 would mean the best possible development outcomes. Scores from relevant questions are then averaged to get a score of SCI-SEP and SCI-OC elements, which are further averaged to obtain composite values of SCI-SEP and SCI-OC. Table 1 reports these scores using data from the pilot survey of 2017. 
Linkages from SEP to Development Outcomes
Two investigations are used to explore the linkages between SEP and development outcomes: simple correlation analysis and regression analysis.
Correlation between SCI-SEP and SCI-OC
We use data from the pilot survey of 2017 to calculate correlation coefficients (a) between composite values of SCI-SEP and SCI-OC, (b) between elements of SCI-SEP and SCI-OC, (c) between SCI-SEP and elements of SCI-OC, and (d) between elements of SCI-SEP and elements of SCI-OC. The composite correlation coefficient is 0.345, with a significance level of less than 1%. The composite SCI-SEP is significantly and positively correlated with all SCI-OC elements except environmental status, and the composite SCI-OC is significantly and positively correlated with all SCI-SEP elements except moderation. Table 2 is out results on elements-to-elements correlation. We found significantly positive correlations in 149 pairs (out of 180 possible pairs), 30 negative correlating pairs and 1 no-correlation pair. All SEP elements, except social coherence, have a positive correlation with at least 8 out of 12 SCI-OC development outcomes and three of them (resilience, perseverance and explosion-from-within) are correlated positively with all development outcomes. Conversely, 4 development outcomes (happiness, sufficient income, health, and a decent house) are positively correlated with all 15 SEP elements, suggesting that practicing SEP "wholly" is likely leading to these outcomes.
Table 2
Numbers of positive, insignificant and negative correlation pairs of SCI-OC elements with each SCI-SEP element and of SCI-SEP elements with each SCI-OC element
Regression Analysis
Correlation coefficients only tell how two variables move against each other, ignoring influences of other variables. Therefore we performed cross-sectional regression analysis, again using data from the pilot survey of 2017, to obtain more rigorous results. Dependent variables are SCI-OC and its 12 elements and independent variables are SCI-SEP, its 15 elements and other control variables. We use provincial level data for control variables, as listed in Table 3 . Table 4 shows that SCI-SEP can explain SCI-OC with or without other control variables, with a significantly level below 1%. This confirms the earlier correlation coefficient between the two composite indicators.
Table 4 Control Variables at Provincial Level
Regression results in Table 5 are a counterpart to element-to-element correlation coefficient results in Table 2 . The results are in general confirmative to the correlation coefficients analysis, and that practicing SEP likely leads to better development outcomes. They are however less pronounced, as expected, as there are a number of SCI-SEP elements become insignificant explanators of development outcomes. This is normal in multiple regression analysis when compared to correlation between pairs, as Although positive contribution of perseverance and explosion-from-within are lower from all 12 outcomes to 7 and 5 outcomes respectively, they do not contribute negatively in any outcomes except the contribution of perseverance to social capital. 3.
Environment protection remains a positive contributory factor to 7 development outcomes and a negative contributory factor to 2 outcomes. 4.
More happiness can be expected from practicing SEP; moderation, resilience, perseverance, reasonableness, self-reliance and environmental protection. No SCI-SEP elements lead to less happiness. The only exception result to the general conformation between correlation coefficient analysis and regression analysis is the role of innovation. This SCI-SEP element correlates positively with 10 and negatively with 2 development outcomes. In regression analysis its coefficients are all negative to 6 development outcomes. One possible explanation is that the questions asked about innovation ("in the last 12 months in this community, have there been any new products invented or new methods in earning a living?) may not best capture the innovative activities in the community. The above results of the construction of SCI, the correlation coefficient and the regression analysis are all based on a limited dataset of the pilot survey of 2017. We intend to repeat the analysis on the full survey of 2018 when it is completed in the third quarter of 2018. A proper robustness test will also be performed at that time.
Conclusion and Applications of SCI Indicators
This paper is based on an on-going research funded by the Thailand Sustainable Development Foundation, with the objectives of constructing a system of indicators that represent the SEP practiced by Thai people and an examination of the relation between practicing SEP and selected ultimate development outcomes. The preliminary results based on the pilot survey of 2017 is that the majority of SEP elements are indeed conducive to better development outcomes. To prove the SEP contribution as an alternative path to sustainable development, the same household survey must be conducted repeatedly in the future, which will allow for a panel analysis. For the SCI developed in this research, there are three other possible applications. It can be used to (a) monitor SEP practices among Thai people, (b) advise policymakers on interventions regarding the SEP principle, especially those elements that contribute to better outcomes, and (c) SCI can be augmented with more "SEP procedure indicators" (similar to explosion-from-within) that can be used to assess development projects, possibly using the double-difference method. 
